Duplex ultrasound is used in many radiology departments as the first line of investigation for symptomatic deep venous thrombosis. Before changing the practice of our department from venography to duplex ultrasonography, we wanted to assess our ability to identify deep venous thrombosis on ultrasound. Thirty-eight patients were investigated for suspected deep venous thrombosis by venography and duplex ultrasound. The results were compared using venography as the 'gold standard'. Duplex ultrasound correctly identified 13 out of 16 limbs with deep venous thrombosis. Four of the 38 duplex ultrasound examinations (11 %) were described as inadequate at the time of examination, and when these are excluded from the analysis a sensitivity of 93 %, and specificity of 80% are achieved. We conclude that there is a significant learning curve when performing duplex ultrasound of the lower limb, and that change-over from venography to ultrasound should include a period during which both examinations are routinely performed.
INTRODUCTION
Deep venous thrombosis (DVT) is a common condition with potentially serious sequelae which is difficult to diagnose clinically with accuracy. Contrast venography has been the 'gold standard' investigation for a long time. However it involves irradiation, is often a painful procedure and has associated risks such as hypersensitivity reaction to the contrast, chemical phlebitis, contrast extravasation and renal failure. Consequently, many different modalities for diagnosing DVT have been developed over the years. Duplex ultrasonography (a combination ofreal-time grey scale image, and pulsed doppler to provide flow information) has improved in image quality over the past decade, and is now used as the primary imaging technique in many centres. Our department envisages using ultrasound as its firstline investigation in the future. Therefore this study was instigated to assess the accuracy of duplex ultrasonography in a clinical setting, when performed by sonographers with little experience of the technique. The study did not set out to validate the investigation, but to explore its reliability early in its use within a department.
PATIENTS AND METHODS
Between August 1997 and January 1998 patients referred to our department with symptoms suggestive of DVT were investigated by contrast venography. For 38 patients a duplex ultrasound examination was performed within one hour of the venography. For each patient the presence of thrombus and its distribution were recorded, and a comparison made between the two modalities, using venography as the 'gold standard'.
The mean age of the patients was 68 years, (range 31-85). Twenty-two of the patients were female. All patients were referred either from casualty (63%) or from the wards (37%). A previous history of DVT was obtained in five patients. The time taken for each examinaaion was recorded. All the duplex examinations were performed by two specialist registrars trained in the principles of the technique, but with experience of less than ten previous examinations. They were blinded to the results of the contrast venography examination. ATL 3000 HDI scanners (Advanced Technology Laboratories, Bothwell, WA, USA) with a 7-IOMHz probe were used for each examination. Each patient was examined supine, prone or left lateral decubitus, and sitting, depending on which segment of the deep venous system was being assessed. The examination began at the calf and worked proximally, so that the sonographer was not biased, when examining the calf, by the presence of more proximal thrombus. The anterior tibial group of calf veins were not assessed. For each patient the sonographer recorded whether sufficient visualisation of the calf veins had been obtained to render the examination diagnostic. When the calf was inadequately visualized the examination was considered negative for thrombus. In two patients sonographic examination of the calf was impossible due to patient immobility. The diagnosis of DVT on duplex scanning is based on a number of criteria, the most important ofwhich is direct visualization ofthrombus within the vein. Non-compressibility of the vein, lack of flow, and abnormal flow patterns during respiration are also important. The presence of non-occlusive thrombus however, can cause false negative results if too much emphasis is placed upon flow analysis. All criteria must therefore be assessed in diagnosing DVT.
RESULTS
Contrast venography revealed DVT in 16 of the 38 limbs, whilst ultrasound correctly diagnosed 13 of these thromboses. The segments involved are listed in Table I . There were three false negative duplex ultrasound scans (Table II) : in one patient venography identified anterior tibial and gastrocnemius muscle vein thrombus, but no extension into the popliteal vein. In two other patients isolated calf vein thrombus was missed, but both of these scans were recorded as inadequate at the time of examination. There 
